Please amend the title as follows: 



A, p. 1 , before "Field o. the Invention", please insert the following 

--CROSS REFERENCE TO RELATED APPLICATION 

T^ca!^^ 

September 28. 2001, 

Please replaoe paragraph [0001] with the following rewritten paragraph: 

[0001] The present invention is directed to syrette production methods, as we,, 

is directed to methods for manufacturing selective isomers of 

chlorofluorcarbons and hydrofluorocarbons from aliphatic, olefinic or partially 

halogenated hydrocarbons. 

Please replace paragraph [0002] with the Mowing rewritten paragraph: 
[0002, Since the beginning o, global warming concerns, chlerofluorocarbon 
m anu,acturers have had to produce compounds tha, pertorm substantially the same as 
fu „ y ha ,ogenated chlorofiuorocarbons without the adverse environmental impact. Onty 
throU gh the introduction o, these new compounds have their environmental impact 
Peen complete, understood. In certain instances, some o, these new compounds 
ha ve been removed from the marKetplace. These types o, issues maKe the flooding 

ag ent, e*« ***** ^ * 

dyn amic and ever-changing marKetplace where processes for the production o, 
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ch ,oro,luoroca,bons and fluorocarbons are advancing quick* to accommodate both 
environmental as well as economical requirements. 

Piease replace paragraph [0016] with the following rewritten paragraph: 
[0016, An additional process according .0 this invention provides tor separating 
C-3 chlorofluorinated compounds from a halogenation reaction product. One 
embodiment 0, this invention includes the adiustmen, 0. a halogenation reaction 
pr0 duc« ,0 a sufficient temperature .0 separate the reaction product into three phase* 
gtjases; an upper gas phase and fop and bottom liquid phases, wherein the upper gas 

pha se contains essentially acid-free C-3 chlorofluorinated oempeu* cgmp^ 
Piease replace paragraph [0022] with the following rewritten paragraph: 
[0022, Figure 3 is a blocK diagram of an embodiment o, S *p4* 6 ce f d*g4e the 

present invention. 

Please replace paragraph [0023] with the following rewritten paragraph: 
[0023] Figure 4 is a blocK diagram 0, an embodiment of Step4Ue«» the 
present invention. 

Please replace paragraph [0024] with the following rewritten paragraph: 
[0024, Figure 5 is a block diagram of an embodiment of S*p*— •* the 
present invention. 

Please replace paragraph [0025] with the following rewritten paragraph: 
[0026, Figure 6 is a block diagram o, an embodiment 0, S*eH~^ - 
present invention. 
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Please replace paragraph [0026] with the fellowing rewritten paragraph: 
[0026] Figure 7 is a graphical representation o. the*— cataiys, life 

,o an embodiment of s^H^e*™**^*^ the present 



observed m according 
invention. 

Please 



replace paragraph [0027] with the following rewritten paragraph: 
[0027, ^^^^^^ 





i.weefier^ee^ra^^ 
aaWeeerifced^heds^^^ 
e W l l uJ intho t rtt n U H hn ment io n re l a tes. 



jomoiejh^ogiess^c^^ 

Please replace paragraph [0028] with the following rewritten paragraph: 
[0028] Referring now to Fig. 1 , irioraemboglmen. this invention provides 
processes for the production of chlorofluoropropanes and fluoropropanes from 
a ,|p h a«ic, olefinic, or padiaHy halogenated hydrocarhons having a, leas, three oarhon 
atoms Other embodiments of .his invention provide specific processes for 

^^^^M^ isomer and reaction product 
purification. Selected embodiments o, this invention wii, be described in turn beginning 

and fluorocarbons. 
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P,ease replace paragraph [0031] with the Mewing rewritten paragraph: 
[0031] Referring new 1e Fig. 2, formation e. excess amounts e, CFC-216ha » 

theuB i m a,ereasen f erexeessC F C. 2 16 b aise m er t or m a«en.When«,eee,pese f 

obsen/ed in these early reaction streams. 

Piease replace paragraph [003 2 ] with the tollewing rewritten paragraph: 

[OOSgOe^S*-*--^ 
0„e way ,e centre, this phenomenon was gsoM * carelully eperale ,he initial 
Megenatiens se as to avoid uncontrolled exotherms. The reactor used according to 
the pre sen, invention has «he ability to use coot hea, Iransler oi, and includes 
conventional cnemica, and engineehng controls ,e insure suppression o, exotherms. n 
anoth eraspec,oUheprese ention, HF can be replaced as the main diluent 

pr esen, invention that includes a two temperature zone chlorotluorination o, a C-3 
re ac«an. selected trom propane, propylene, partially halogenated C-3 acyclic 

prese nceo f ach,oro f luodna,ionca t a,ys,Theprocessishigh,yse,ec,ivein,he 
pro duc,iono f CPC- 2 16aa, without .he tormatienot any signilicantamoun.0, PC- 2 18 (0 
toles s,nan0,percen,by weigh,,. The highyield and select olthe process o, the 

pres en, invention in the synthesis o, CPC- 2 1 6aa is very advantageous tor the 

subsequent production of HFC- 22 7ea as discussed below. 
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Please replace paragraph [0033] with the following rewritten paragraph: 
[00331 The present invention providesjnoneasfiecl two step processes .or 
efficiently producing CFC-21 6aa. The chemical steps are *e sequential 

replacement o. hydrogen with chlorine and the suhsequen, partial replacement o, 
ch ,orine with fluorine afoms. Multiple products *e mayj* formed with intermediate 
ttuerinated materials being the majority. Careful temperature control «««*es ■ 
^Py-productformafion. Typical reaction product include C-3 molecules 

form C-1 and C-2 materials as undesired impurities ie also h^sobeen observed. 
According to one embodiment, the output of Migrcan be fed directly 

into Step* a^sefluMireacior as shown in Fig. 4, which is run a. a higher 
temperature. 

Please replace paragraph [0034] with the following rewritten paragraph: 
[0034] individual reacfants may be fed under flow control to vaporizer(s) f 4, as 
shown in Fig. 3. The vaporized chlorine and HF are mixed and fed into a superheater 
^ ft has been determined tha, careful mixing of the reactants and femperature 
regu ,a,ion be*e «i* to oon.ro, reaction exotherms and ,ac K of control teads 
lead to the formation of undesired by-products arising from craofdng the C-3 backbone. 
Please replace paragraph [0035] with the following rewritten paragraph: 
[0035] The predominant reaction occurring in exempt chlorofluorination Steps 
, and II en may be summarized, as follows, with high selectivity in fhe production of 
CFC-21 6aa: 
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Please replace paragraph [0036] with the following rewritten paragraph: 
[0036] * Ao^rdMioomaspeoiJhe process includes a firs, step, wherein 
C-3 reactants selected from the group consisting of aliphatic, ole.inio or partially 
nalogenated hydrocarbons having a, leas, fhree cartoon atoms are contacted with Ob 
and HF in the presence o, a metal containing cafalyst. As illustrated in Fig. 3, th,s 
.action is preferabty performed in the gas phase by the careful mixing o, C-3 reactants 
with a mixture o, hydrogen fluoride (HF) and chlorine (C W in the presence of a metal 
containing oafalysf a. a sufficient temperature ,o form perhalogenated compounds. 
Please replace paragraph [0037] with the following rewritten paragraph: 
[0037] ,n one embodiment o, the present invention, the C-3 reactan, is selected 
from the group consisting of aliphatic, ole.inio and/or partially halogenated 
if/4fMs ^o^JMC^mmM Ptemixed with a— * 
hy orogen fluoride, and fhen mixed with chlorine before entering ohloroftuorination 
reactor 16 containing a fixed bed of metal containing catalyst. 

Please replace paragraph [0039] with the following rewritten paragraph: 
[0039] According to one embodiment of the present invention, the HF and C-3 
reactants are premixed before being combined with the chlorine gas and conveyed into 
a chlorofluorination reactor. I. is preferred to premix (dilute) the C-3 reactan, with the 
M rogen fluoride reaCan, prior ,o combining ,he HF/C-3 gas reac,an,s wi,h ,he chlorine 
gas reaoan, in order ,o minimize ,he po,en,ial reaction o, the C-3 reactant, e.g., 
propane and/or propylene with concentrated chlorine gas. Accordingly, at leas, one o, 
.he C-3 reactan, or the chlorine, preferably both the C-3 reactan, and chlorine, ebaufd 
W be diluted with hydrogen fluoride prior to combining the C-3 reaotan. with the 
chlorine gas. 
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Please replace paragraph [0041] with .he following rewritten paragraph: 
[0041] The ehlennaft* halosenation of aliphatic, olefinic, or partially 
„a,ed hvdrocarhons having at leas, three carhon a,oms is a highly exothermic 

^e.adiiuent.oraaae.emalheat — .ediunt .ogeUrer or in cognation, to 
absorb the heaf evolved and ,o maintain temperature control of the mixture. 
Please replace paragraph [0042] with the following rewritten paragraph: 
[0042, To reduce the impac, o, exofherms, preferably, a stoichiometric excess of 
hydroge n fluoride is msyja — d in order ,o minimize decomposition o, fhe C-3 
r eactan, ,o C-1 and C-2 by-products, and the formation o, the less desired G^-24** 
^ c^m^mm, *bou, « «o about 64 moles o, HP per mole o, C-3 
r eac,an,nmb^.«is preferred to provide an excess ofchiorine gas as well, 

preferably abou, 8 to about 1 0 moles o, C, 2 per mole o, C-3 ntf* 
H„ an excess o, Ck * no. reguired. In a preferred emhodimen, .he ratio o, C, 2 
to C-3reac,antscanbe^8.2:t.Themo,arra,ioo.HFtoCI 2 i S m a yb e .romabou, 

0 75'1 to about 8:1 . PeffefablyT Preferably! the molar ratio of HF to Cl 2 is maybe about 
4=1 . Moreover, in anofher embodiment, a diluen, may be added ,0 the reaction ,0 
decrease undesired isomer and formation of cracking materials. 

Please replace paragraph [0043] with the following rewritten paragraph: 
[0043] Preferable chlorofiuorinafion reactor 16 used ,0 perform this invention 
„ maybe maintained a, a reacfion pressure 0, abou, 0 psig .0 abou, 750 psig, 
preferably abou, 0 psig ,0 abou, 750 psig and a, a ,em P era,ure in ,he range 0, abou, 
,50'C ,0 abou, 450'C, and preferably abou, 220»C. ^rtesf-s*^— 
3^ tim e in chlorofluorination reacfor 16 aheufd W be in fhe range 0, abou, 0.5 
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seconds to about 30 seconds and preferably about 5 to about 10 seconds. The 
^ AnexeffiElary reaction mixture earning i*B S<ep ' *™ in Fig. 3 is 
rich in C 3 CI 4 F< and ftCW. - ma* aiso contain CFC216aa and many other under 
fluorina.ed compounds. P**^ )n an exemplary aspect, reaction products o. this 
first step are conveyed directly to Step II. as shown in RsMrheweve* Fig^ 
However, it is recognized that the reaction products of Step I, as shown in Fig. 3. may 
be further purified or supplemented prior to continuing on to Step II. A main goal in 
Step II canbe the selective fluoridation of *e*e under-.luorina.ed compounds to the 

desired isomer CFC-216aa. 

Please rep.ace paragraph [0044] with the following rewritten paragraph: 
[0 044] We mm- ^^hnrtiment.the second step in this process may 
^epfceee replace all of the terminal chlorine substituents with fluorine to produce CFC- 
216aa. According to one aspect of the present invention, this is accomplished through 
the use of oneormoreof high temperature reaction conditions, excess HF, and a metal 

containing catalyst. 

Please replace paragraph [0045] with the following rewritten paragraph: 
[0045] As shown in Fig. 4, the Step I reaction stream is directly fed into a 
superheater 24. Optimally, this stream is then fed to Step I. reactor 26. Again, as 
before in Step I, careful temperature regulation is canbe used to control .he reaction. 
Please replace paragraph [0046] with the following rewritten paragraph: 
[00461 The second reaction can take place either in the same reactor as 
exemplary Step I or, preferably, in a second reactor. The second etep4e « 
be carried out a. a higher temperature than the firs, step reaction with a stoichiometric 
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excess o, hydrogen fluo.Ce. According ,o one embodiment, a stoichiometric excess o, 
chlonne can b e used «o ensure chlorofluorinafion o, .he Sfep4 fltf reaction products. 
Please replace paragraph [0047] with the following rewritten paragraph: 
,0047, P^abW*^ Reac^ 26 is gaobe a fixed-bed reactor having 
a m eta, containing catalyst, m ain,ained at a reacflon pressure o, about 0 psig to about 
750 psig and preferably about 1 00 psig, and a, a temperature higher than the 
.emperafure required in ^ Step I. Step II eeeu* utt** a, a temperature 
ra nging from about 300»C «o about 550°C, and preferably a, about 470°C. U ,s 
preferred that the molar ratio o, reactants in Step ,1, shou,d be maintained a, about 6 to 
about 64 moles o, hydrogen fluoride per mole o, perhalogenafed compounds. As ,n 
Step I the source and quality o. anhydrous HF used in Step „ is not critical. is to be 
understood by those sKilled in the ad tha, anhydrous, recycled, and,or differing grades 

and increase isomeric yield. 

Please replace paragraph [0057] with the following rewritten paragraph: 
[0057] Generally, all ffuorination catalyst we* canbe prepared by mixing 

appropriate amounfs o, .he selected metal sal, and supper, (i, necessary) in D, Wafer. 

This mixture is «M allowed to stand for approximafely 0.6 hour and the excess 

wa ,er ^filtered of, by vacuum filtration. The resulting solid fe r^y .hen b* dried 

, „„ «. 1 1 vc and then charged to the reaction tubes were where 
overnight in a gravity oven at 1 1 5 C ana tnen cm y 

„ is canbe further dried at 150°C with a inert gas purge and then activated with HF 
before the reaction feeds are started. 
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Please replace paragraph [0090] with the following rewritten paragraph: 
[0090] As this example demonstrates the organic phase, once separated 
sordino to an embodiment o< the present invention, is essentially eeie^ee «ttfl» 
This allows tor the immediate isolation o, specific chlorofluorination reaction products 
with eu„heneedforcos,tvandine«en,dis«il,a,ion. Moreover, Table 7 demonstrates 
that other halogenated organfce can be separated from «= according ,e fhe present 
invention. These chloroftuorinafion reaction products can be isolated, according to 
another process of the present invention as herein described next. 

Please replace paragraph [00136] with the following rewritten paragraph: 
[00136] in accordance with still another process of the present invention, a 
rialogena.ed organic compound is provided to be contacted with H 2 and a ca,a,s, to 
torm a hydrodehalogenation reaction product. In a preferred embodiment, the 
h a,egena,ed organic compounds are the Step III reaction products which include CPC 
21 7ba Accordingly, .he halogenaled organic compounds are premixed with hydrogen 
and contacted with a metal containing catalys, at sufficient temperature to produce a 
hydrodehalogenation reaction product. In still another embodiment, the 
hydr odeha,ogena.ion reaction products include HFC-227ea. A reaction o, ,h,s 
embodiment is shown below: 

CjOTlH: ^JjFC^2Zea±HC! 
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